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INTRODUCTION 

This annual brood year report documents the length frequency of spring-run chinook salmon. 
smolts emigrating from Mill and Deer creeks and the timing of spring-run yearling outmigration. 
Juvenile growth patterns are followed from emergence through rearing and emigration. This 
1994 brood year (BY) report will cover the 1994 adult spring-run chinook salmon (spring run) 
population counts, onset and peak of spawning, calculated and actual timing of94 BY spring-run 
fry emergence, spring-run juvenile growth rates, spring and fall-run fry emigration and spring
run chinook salmon yearling emigration. 

This 94 BY report was funded through the Federal Sport Fish Restoration Act for the purpose of 
investigating spring-run life history in Mill and Deer creeks. No conclusions can be drawn at 
this time as to the emigration of spring-run chinook salmon in Mill and Deer creeks. 

1994 Adult Population Counts and Spawninfl Surveys in Mill and Deer Creeks. 

An estimated 723 adult spring run entered Mill Creek in 1994. This estimate was derived from 
electronic and visual counts at Clough Dam, March through June 1994. Spring-run spawning 
surveys for these adult salmon began in Mill Creek on 11 August (Table 1). The first redds were 
counted at the Hole-in-the-Ground area on 3 October. Maximum daily water temperatures in the 
Big Bend area did not drop below 55° F until after 27 September (Appendix Table 1). Therefore, 
this late spawning time is not unexpected. The peak and termination of spawning and spawning 
distribution cannot be determined from the limited survey data available. 

In Deer Creek, the 1994 adult population was counted by snorkel surveying the adult holding 
habitat. On 2 August the reach from Upper Falls to Ponderosa Way was surveyed and 485 adult 
salmon were counted. Spring run spawning surveys in Deer Creek began on 8 August. The first 
redds were sighted the week of 13 September (Table 1). Maximum daily water temperatures at 
the onset of spawning at A-Line Road were 58°F. After 21 September, maximum daily water 
temperature remained less than 55°F (Appendix, Table 2). Due to the Barkley fire, we were 
unable to survey from Hwy-32 to Ponderosa Way after the first week in October. Therefore, no 
determinations can be made about the peak or termination of spawning in these reaches. 

Eflfl Incubation. Hatchinfland Fry Emerflence 

To calculate fry emergence, daily temperature units (TU) were calculated from the water 
temperature records on each creek, starting with the onset of spring-run spawning. A TU is 
defined as the average daily water temperature (in OF) minus 32. From the time of egg 
fertilization, a cumulative minimum total of 1550 TU are required for the egg to hatch and the fry 

. to emerge. Based on these criteria, the calculated earliest emergence in Deer Creek was 5 
February 1995 (Table 2). There is insufficient data to calculate the peak and latest emergence 
date. Weekly sampling for newly emerged fry in Deer Creek began on 19 January. Sampling 
occurred at Hwy-32 Bridge, A-line Road and Ponderosa Way. The first fry was captured on 13 
March at A-Line Road. Size was 36 mm fork length (FL). Fry in this emergent size range «=36 
mmFL) 



TABLE 1. August - October 1994 spring-run spawning records in Mill and Deer creeks. 
Redd counts are cumulative for the season--all redds are counted in every survey. 

Mill Creek spring-run chinook spawning survey counts. 

Date wk# Area Live Carcasses Redds 

08/11/94 32 Black Rock to Ranch House 7 0 0 
08/15/94 33 Ranch House to canyon entrance 13 0 0 
08/17/94 33 Savercool Place to Black Rock 22 0 0 
08/22/94 34 Hole-in-the-Ground to Rocky Gulch 0 0 0 
09/07/94 36 Savercool Place to Black Rock 10 0 0 
09/08/94 36 Big Bend area 15 0 0 
09/12/94 37 Savercool Place to Black Rock 0 0 0 
09/21/94 38 Mill Creek Store to Hole-in-the-Ground 1 0 0 
09/23/94 38 Camp Tehama to Mill Creek Store 0 0 0 
10/03/94 40 Mill Creek Store to Hole-in-the-Ground 17 0 33 
10/04/94 40 Hwy-36 to cable crossing 3 0 1 
10/05/94 40 cable crossing to Mill Creek Store 5 0 2 
10/25/94 43 Hot Springs bridge to Hwy -36 1 6 14 
10/25/94 43 Hwy-36 to Mill Creek Store 6 18 23 

electronic counter Clough Dam 723 

Deer Creek spring-run chinook spawning survey counts. 

Date wk# Area Live Carcasses Redds 

08/02/94 31 Upper Falls to Ponderosa Way 485 0 0 
08/08/94 32 Lower Falls to A-line Bridge 0 0 
08/18/94 33 Lower Falls to Trailhead a! 0 
008/18/94 33 Upper Falls area 0 0 
08/18/94 33 Hwy-32 area 0 0 
08/23/94 34 Lower Falls to Trailhead 1 0 
08/23/94 34 Upper Falls area 0 0 
08/29/94 35 Lower Falls to Trailhead 0 0 
09/07/94 36 Lower Falls to A-line bridge 0 0 
09/08/94 36 Upper Falls to Potato Patch Campground 0 1 0 
09/13/94 37 Lower Falls to A-line Bridge 0 2 1 
09/15/94 37 Upper Falls to Potato Patch Campground 2 1 9 
09/19/94 38 Lower Falls to Trailhead 0 0 1 
09/20/94 38 Upper Falls to Potato Patch Campground 7 0 7 
09/28/94 39 Lower Falls to A-line Bridge 50 4 34 
09/29/94 39 Potato Patch Campground to Hwy-32 4 1 5 
10/04/94 40 Lower Falls to Trailhead 32 5 34 

a! Barkly fIre prevented the survey from Hwy-32 to Ponderosa Bridge this year. 
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were captured through late May (Figure 1). Emergence times will vary as spawning times vary 
within a given year. 

Weekly sampling in Mill Creek began 21 February. Sampling occurred at Black Rock. Due to 
snow conditions, Black Rock is the only sampling station accessible during spring-run fry 
emergence. A 34 mm FL fry was captured on this first survey. Fry in this emergent size range 
(33-34 mm FL) were captured through early June (Figure 2). 

TABLE 2. Calculated and actual spring run fry emergence times in Deer Creek and Mill Creek. 

Onset of Calculated Actual Size 
Spawning Emergence Emergence mmFL 

Deer Creek at A -line Road 9/13/95 2/5/95 3/13/95 34mm 
Deer Cree at Ponderosa Way no spawning or temperature records 

Mill Creek at Big Bend 10/3/97 4117/97 no surveys 
Mill Creek at Black Road incomplete records 2/21195 34-37 mm 

Juvenile Rearing 

In Deer Creek, only 12 fry were captured from March through June during 15 electrofishing 
surveys. Size ranged from 34 to 38 mm FL (Figure 1). Using an electro shocker, beach sein and 
minnow trap, weekly surveys continued through early August. No juvenile spring run were 
captured after early June. High flows in January, February, and March 1995 may have resulted 
in a spring emigration of these spring-run fry. 

In Mill Creek, 51 fry were captured during 16 surveys from mid-February through August. In 
addition to Black Rock, we started sampling at Hole-in-the-Ground in August. Size ranged from 
33 to 43 mm FL from late February through early June. By early August juveniles were 60-64 
mm FL (Figure 2). 

Both electrofishing and beach seining tend to capture the smaller juveniles residing in edge water 
and shallow riffle habitats. Therefore, these data may not represent all size ranges of spring run 
rearing in Mill and Deer creeks. 

Fry and Yearling Emigration 

Rotary screw traps were placed in Mill and Deer creeks to sample the outmigrants and record 
size range and timing of emigration (Figures 3, 4 and Tables 3 and 4). In both Mill and Deer 
creeks, these screw traps are placed in fall-run chinook salmon (fall run) spawning habitat. Since 
fall-run and spring-run fry emerge during the same time periods, if spring-run fry emigration 
occurred in the spring of 1995, we would be unable to distinguish the two runs in the trap 
catches. 
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FIGURE 1. Length frequency distribution (mm FL) of spring-run chinook salmon rearing In Deer Creek, December 1994-December 1995. Sample slze;:o: 14 fish. 
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FIGURE 2. Length frequency distribution (mm FL) of sprlng.run chinook salmon reanng In Mill Creek, December 1994 • December 1995. Sample slle ~ 51 fish. 
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FIGURE 3. Length frequency distribution (mm FL) of spring-run and fall-run chinook salmon emigration from Deer Creek, December 1994 _ December 1995. Sample size _ 107 fish. 
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FIGURE 4. Length frequency distribution (mm FL) of spring·run and fall-run chinook .almon emigration from Mill Creek, December 1994 - December 1995. Sample size. 0 fish. 
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TABLE 3. 1994 BY spring-run and fall-run chinook salmon fry, and 1994 BY spring-run chinook salmon yearling emigration from December 1994 - June 1996 
in Deer Creek. 

Note: 93 BY yearlings are reported in 93 BY Annual Report. and 95 BY fry will be reported in a 95 BY report. 

Deer Creek 

Method: 5' rotary screw trap fished at canyon mouth: T25N. R1W. S22. 

YEAR 1994 1995 1996 

MONTH DEC. JAN. FEB. MAR. APR. MAY JUN. SEP T. 11 OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUN. 

DAY 
1 0 0 4 0 0 0 0 0 0 0 0 

2 0 0 3 0 0 0 0 0 0 0 0 

3 0 0 9 in 0 0 0 0 0 0 0 0 In 

4 0 0 7 0 0 0 0 0 0 0 out 0 

5 0 0 3 0 0 0 0 0 0 In 0 0 

6 0 0 b 0 0 0 0 0 0 out 0 0 0 

7 0 out 2 3 1 0 0 0 0 0 0 0 

8 0 0 0 in 0 0 0 0 0 0 0 0 

9 0 out 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 o· 0 0 0 

11 0 0 0 0 0 0 0 0 0 0 0 

12 0 0 0 0 0 0 0 0 0 0 0 

13 0 0 0 0 0 0 0 0 0 0 0 

14 0 0 0 0 0 0 0 0 0 0 0 

15 0 0 0 0 0 0 out 0 in 0 1 0 

16 0 0 0 0 0 0 in out 1 0 0 in 0 

17 0 0 0 0 0 0 0 0 0 0 0 0 0 

18 0 0 0 0 0 0 0 0 0 0 0 0 

19 0 0 0 0 0 0 0 in out 0 out 0 0 

20 0 0 0 0 0 0 0 0 0 0 0 

21 0 0 0 0 0 0 0 0 0 0 0 

22 0 in 0 0 out in 0 0 0 1 0 In 0 0 

23 0 4 0 0 0 0 0 0 0 0 0 0 0 

24 0 2 0 0 0 0 0 0 0 0 0 0 0 

25 0 0 0 0 0 0 0 0 0 0 0 0 0 

26 0 2 3 0 0 0 0 0 0 0 0 0 

27 0 0 0 0 0 0 0 0 0 0 0 

28 0 2 0 0 0 0 1 0 0 0 0 0 

29 0 2 0 0 0 1 0 0 0 0 0 

30 0 0 0 0 0 0 0 0 0 0 out out 

31 0 out 0 0 0 0 

# TRAP DAYS 31 6 11 8 27 23 21 8 31 30 29 29 8 26 26 17 27 

TRAPPED 
Fry 0 0 10 28 10 2 

Yearling 0 0 2 0 0 0 

SIZE RANGE MM FL 
Fry 33-36 34-39 33-35 59-60 70-85 

Yearling 200 107-149 101-118 105 123 

AVERAGE MM FL 
Fry 34 36 34 60 78 

Yearling 200 125 110 105 123 

11 switched to an 8' screw tra . 



TABLE 4. 1994 BY spring-run and fall-run chinook salmon fry emigration from December 1995 - June 1996 in Mill Creek. 
-,--~~-.~-.--~---~--~------

Mill Creek 

Method: 5' rotary screw trap fished at canyon mouth: T25N, R2W, S1. 

.--.~.-

YEAR 1994 1995 1996 
---------~~--~-.-".~-

MONTH DEC. JAN. FEB. MAR. APR. MAY JUN. SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUN. 
-~-~~-.- ----~-----.-~-. 

DAY 

0 0 0 0 

in out 0 0 0 

0 0 0 0 

out 0 0 0 

in 0 0 0 

0 0 0 0 

in 0 0 0 0 

No Sampling in 0 0 0 0 0 
0 0 0 0 0 0 

a 0 a 0 0 0 

0 0 0 0 0 0 

a 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

out 0 0 0 0 0 

0 0 a 0 0 

0 a 0 a 0 

out 0 0 out 0 

0 0 0 

a 0 0 

0 0 0 

0 0 0 

0 0 in 0 

0 0 0 0 

0 0 0 a 
in a 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 out 

0 0 

# TRAP DAYS 6 14 27 30 25 29 

# TRAPPED 

Fry 

Yearling 0 0 0 0 0 0 

SIZE RANGE MM FL 

Fry 

Yearlina 



The rotary screw trap in Deer Creek was fished from late February through June 1995. High 
flows prohibited sampling prior to February and during storms in March and May (Table 3). Fry 
were captured as soon as the trap started fishing in February, so it is unknown when:fry 
emigration of the 1994 spring-run and fall-run brood years began. From February through April, 
:fry in the 33-35 mm FL size range were trapped. Size increased to 59-60 mm FL by May and 
85 mm FL in June (Figure 3 and Table 3). The rotary screw trap was removed in June and 
reinstalled in September. The first spring-run yearling outmigrant was trapped on 29 November. 
Only nine yearlings were trapped between November 1995 and April 1996. Size ranged from 
101-200 mm FL (Table 3). Rotary screw traps may be biased towards trapping smaller fish, 
therefore, the size ranges trapped may not be representative of the entire population. 

In Mill Creek a rotary screw trap was installed in December 1995. No spring-run yearlings were 
trapped in Mill Creek (Figure 4 and Table 4). 

1993 BY Trapping 

Yearling 1993 BY spring-run were also encountered during the rearing and emigration surveys in 
Deer Creek. Two yearlings were captured during electrofishing surveys at A-line on Deer Creek. 
A 91 mm FL and a 111 mm FL yearling were captured on 19 January and 13 March 1995, 
respectively. In the rotary screw trap, 44 yearling emigrants were captured from early January 
through March 1995. Size ranged from a minimum of 76 mm FL on 5 January to a maximum of 
115 mm FL on 22 February 1995. No 93 BY yearlings were captured in Mill Creek during this 
same time period. 

Recommendations 

This 1994 BY is the second year that spring-run life history has been followed from adult 
migration through juvenile emigration. This life-history study is scheduled through four 
complete brood years. Knowledge of spring-run adult migration timing is crucial in coordinating 
instream flows with irrigation demands in Mill and Deer creeks. Data showing spring-run :fry 
and yearling outmigration patterns is critical in negotiating Sacramento-San Joaquin Delta flow 
standards that protect spring-run smolts. Spring-run outmigrants from these tributaries need to 
be coded-wire tagged (CWT) to identify spring-run from other runs of similar size classes 
residing in the Delta. Recapturing of tagged smolts would also demonstrate when spring-run 
enter and exit the Delta. Although preparations were made to CWT:fry and yearlings this year, 
the low sample sizes captured after the apparent:fry emigration in the spring of 1995 made 
tagging impracticable 

-8-



APPENDIX TABLE 1. Dally water temperature records for Deer Creek at A-Line: July 1994 - December 1995; The A-line Road crossing area Is used by spring-run chinook salmon for adult holding and spawning, egg Incubation, 

fry emergence, and Juvenile rearing. ' 

JUl94 AUG 9<1 5EP94 OCT~ NOVS4 DEC 9<1 JANes FEB 95 MAR 95 APR 95 MAY 95 JUN95 JULes AUG 95 SEP95 OCles NOV 95 DEC 95 

DAY min mill( mean min max mean min max mean .mIn max mean min max mean nVn max fIlII_n min max mean min mal! mean min max nlefll min max mean min max !Tl6an min mal( m&an min max mean min max mean min max mean rrin fTII:X 1'T'Ie1In mln mal( mHn min max me-an 

55.864.6 60.1 ~.5 64 .... 60.6 53.659.0 56.5 50.55<1.5 52.8 430.01"'.8 4-10 38.540.8 39.7 36.337.9 37.0 39.01 40.8 40.2 -41.943.9 -42.7 -42.145.3 43.7 42.1 -4-48 43.4 <WA 55.6 52.1 54.1 59.7 57.4 56.361.3 588 52.957.0 54.8 48.951.4 SO.1 45.947.3 466 -45,5 -47.5 <46.8 

56.165.3 60.8 55.663.3 59.7 53.257.9 55.8 SO.9540 52.5 4O.S 43.9 041.9 40.1 -41.5 .w.e 36.337.6 37.0 39.2 -41.9 40.2 41.443.0.(1.7 40.6046.0 433 -41.246.9 43.7 -49.656.1 52.9 55.060.3 58.1 57.061.7 59.3 53.257.0 550 -49.652.3 SO.8 45.0 -46.4 45.6 43.548.-4 45.6 

57.-4 68.2 81.8 56.1 64.2 60.3 52.0 57.9 55.2 38.540.1 39.3 38.1 "1.2 39.0 37.0 38.3 37.5 39." "2.3 40.6 39.6 <41.4 40.4 <41.2 <47.5 44.3 40.6 -48.0 44.3 49.356.1 52.9 55.<460.3 58.<4 57.061.1 59.2 53.857.0 55.2 49.652.0 SO.7 .(3.2 +4.8 +4.1 43.0.(3.9 43 . .( 

58.500.8 62.4 56.564.8 60.8 52.758.5 55.8 -47.3 "'9.6 47.9 38.7 no 398 38.140.1 39.2 37.638.8 36.3 39.4 <42.1 40.7 38.342.3 401 41.547.5 <44.6 42.647.3 «.9 49.1556 52.6 5<1.760.1 57.8 56.161.3 58.7 51.1 5<1.7 53.0 47.3498 49.0 41.7 43.7 ,(2.8 «.5 -46.2 43.9 

57.7 65.5 61.5 57.0 64 . .( 60.8 53.2 58.1 55.9 46.0 ,(9.5 -47.8 38 7 40.1 39.2 39.6 41.2 40.3 38 5 40.1 39.1 39 2 42.3 -40.6 39.4 <42.6 -40.9 <42.<4 -46.0 44.3 42.4 <444 .(3.4 48.6 53.6 SO.8 54.7 60.6 58.1 57.2 62.2 59.6 511 65.0 53 0 .(64 49 6 47.9 41.9 ..... 2 43.0 46.2 45.0 47.2 

56.3 64.9 60.8 55.8 63.5 59.8 52.5 57.9 55.4 46.6 SO.O 48.3 39.2 40.6 40.0 38 7 40.6 39 8 38.5 40 1 39.1 39.6 <42.6 41.1 37.2 41.9 39 6 43.0 45.9 -44.1 41.5 48 2 44.7 44.8 49.6 <47.3 56.1 60.1 58 6 57.0 81.3 59.0 522 55 9 53.9 46.6 49.3 48 0 42.1 «.1 43 2 4El.6 4a 0 47.0 

57.4 66.4 61.9 55.863.3 59.8 52.057.4 54.9 46.4 49.8 -48.3 39.241.4 40A 36.936.7 37.6 38.540.1 392 396 <42.6 41.0 37.2 -4VI 39.9 40.843.3 41.9 41.548.0 44.9 45.1 50.2 477 54.759.5 57.7 65660.1 57.7 525563 5<1.4 48.8 -48.9 47.8 435.(5.3 "".<4 "".8 -488 459 

58.5 67.6 83.0 56.1 62.8 59.7 51.3 56.1 5-4.0 -47.3 SO.5 48.9 39.2 -42.3 40 6 35 1 36.5 35 7 39.7 40.6 40.3 40.3 42.3 <41.4 40.5 "2.3 "1.3 38.7 40.1 39.3 428.(86 "5.8 <4" 8 523 466 55 2 58.6 56.8 53 6 59.0 56 3 529 56 3 54." 46.8 48 8 "7.5 «.2 46 8 45.6 "".1 .c5.3 44.8 

57.9 66.7 62.3 5-4.7 61.7 56.5 52.3 56.5 54.2 46.9 50.5 -49.0 3U .011.5 39.2 3-4.0 35." 34.9 38.7 41.0 40.2 39.2 41.7 40.5 38.7 "26 <40.5 37.2 -"'1.2 40.5 43.5 46.6 «9 46.6 5<4.5 SO.7 5<4.7 57.9 56 6 54.9 59.5 57.1 529 56.3 54.4 <46.4 48.9 476 46.9 -48.9 47.9 43.5 45.0 44 8 

10 58.5 87.3 62.8 54.3 61.1 58.1 SO.O 54.0 52.2 47.5 50.5 49.1 3-4.9 38.3 36.8 3-45 35 8 35 2 39.0 40 8 40.0 37.9 41.4 39 8 38.7 40.5 39 7 38 7 47.1 42.7 42.8 <491 "60 48.6 54 7 520 53.8 570 55.7 54.9 58 8 56.8 525 56.1 54.3 47.5 50 0 <48.7 «8 <473 .c5.9 43.0 «.8 43 8 

11 58.567.362.9 53.681.7 57.8 49.55-4.1 51.8 45949.147.7 37.240.138.7 35637.636.8 39.840.6.(00 37.6<42.1398 39<4-41.2.(01 41.904824-49 "4.447.7460 48.755052.3 51.856.35<4.5 52957.655.2 53.257.4552 <47.349848.7 «.2.(59 <45.2 «.846.4455 

12 59.287.3 63.2 53.861.2 57.7 <49.153.8 5IA 46A .e98 '480 37.940.1 392 36137.0 36.6 .(0.841.5 41.2 40.3 -42.3 41.1 39.8 <43.0 -41.1 41.9 -45.5 43.8 "1.2 <44.1 425 47.554.9 51.7 51.8563 5-4.3 532579 55,5 5<4757.9 581 <47.849.5 -46.7 45548.0 46.8 «.146.8 459 

13 58.300.9 62.6 53.881.7 58.1 48.453.2 509 <45.9.(.84 47.3 38.337.8 37.1 36.939.0 38.0 39.0.4.1.5 40..04 36.941.2 38<4 39.2 "'.5 40.4 38.7 "4.2 40.7 40.8 <47.6 43.9 <48" 54.0 51.7 52.3579 55.-4 5<4057.8 55.9 5<4.758.1 56.3 -48849.1 -47.8 46.<4 <47.5 46.9 42.3 -43.9 43.0 

14 56.687.3 63.1 55.062.1 58.7 48.754.1 51.7 46.448.6 <47.4 35.637.2 36.5 37.8387 38.3 38.740.3 394 3.04.737.6 38.2 40.842.3 41.<4 38145.1 41.3 42.648.2 45.2 49.353.1 SO.6 54.759.7 57.5 54.559.5 56.9 55659.0 57.0 47.149.3 .048.1 01(5.547.3 -48.5 ~41.0 .042.8 042.0 

15 59.467.8 63.8 504.781.7 58.3 50.555.6 53.2 43.546.0 «.8 38.337.2 36.9 37.839.<4 38.6 36.740.1 39.4 34.736.5 38.6 39.0 +4.1 <41.3 39.2 -42.1 40.3 43.7 ... 66 44.7 47.7 SO.5.0485 56.1 61.2 58.8 55960.6 58.0 5<4357.<4 560 47.549.5 48.4 45.5 -48.9 46.3 40.5 -43.2 <41.8 

1& 60.668.4 64.7 5<4.781.9 58." 51.356.1 53.8 42.646.2 «.5 36.738.7 37.6 38.740.3 39.6 38.139.<4 368 37.239..04 38.<4 40.3460 42.5 39.0 "5.9 41.9 -43.5 SO.7 -466 46.050.04 47.8 56181.3 591 55.657.9 56.8 53.8565 54.9 -47.349.1 482 46248.4 47.2 39640.5 40.0 

17 60.8 68.5 64.5 54.9 61.7 58.6 52.0 58.5 54.4 43.9 46.4 "5.1 35.8 37.2 36.5 38.7 40.6 39.6 38.3 39.4 37.9 38.3 41.5 39.9 40.3 46.0 <42.6 40.3 43.5 42.0 45.5 525 49.1 48" 511..04 -493 57.2 60 6 59.2 52 9 57.0 54.9 52.5 55.6 54.1 <47.8 "9.8 48.6 45.9 <47.1 48.4 38.5 «1.1 39.<4 

18 59.087.3 63.3 54.761.3 58.2 52.356.3 5-4.5 43.3 -48.04 .c5.0 3-4.235.6 35.0 39.04 ·41.5 40.7 38740.3 39.5 39842.1 -40.9 41.7 <43.7 -42.7 39445.7 42..04 <45.353.4 "9." 48652.0 50.3 57.961.9 597 52.257.0 54.5 53.2563 546 -47.849.8.(88 48.448.6 47.8 39.941.5 40.7 

19 59." 67.8 63.8 55.081.7 58.8 52.256.1 54.3 43.5.(64 -45.1 33.335.6 34.5 38.540.1 39.2 38.339.8 39.0 39.4 <41.7 40.9 40.5437 <42.0 39.746.0 -42.9 "5.9536 49.8 47.853.8 51.0 56559.7 580 53.258.1 558 53656.5 55.0 47.8498 467 44846.-4 45.5 36.740.3 39.6 

20 61.7 69.8 65.9 54.1 60.8 57.6 52.2 58.7 54.8 -43.3 -46.0 «.7 35.6 39.4 37.7 38.1 39." 38.8 38. l' 40.5 39.4 39.4 42.3 .w.9 38.7 41.9 -411.8 39.9 -44.2 -42.3 45.3 53.6 -49.5 "7.3 54.1 51.0 5·41 60 3 57.8 54.7 59.2 56.7 538 56.8 55.1 -47.1 -46.7 48.0 "".8 (5.3 44.9 38.1 39.8 38 7 

21 62.1 89.4 65.7 53.860.1 57.1 . 52.256.5 54.5 42.846.0 ..... 4 37.939.6 38.7 37.239.2 38.1 39.040.8 400 39.-442.6 41.1 37.9408 39.3 39." 46.6 <43.0 462531 49.8 55.8 60.8 58 -4 55.8 60.1 57.6 53.8 55.8 54.7 45.7 48.2 -47.4 «.6 46.4 45.4 37.8 38.3 38 0 

22 62.167.8 64.8 53.159.7 56.8 52.255.2 53.9 43.346.2 ..... 8 35.837." 368 37.238.5 37.7 39941.4 407 39.-442.8 -41.3 3-4.039.0 35.7 -417 <49.1 <45.2 <47.352.3 -49.7 54.7 59 7 57 -4 56.5 59 0 57.5 52.3 &4.9 53 5 43.7 45.5 «.7 +4 8 46.8 45.5 37.8 38.8 38.5 

23 80.3 87.8 84.1 52.9 59.5 58.4 51.8 55.8 53.8 "'3.5 46.4 45.0 3-4.9 36.9 36.0 38.3 38.3 37.3 40.1 41.9 40.9 39.9 43,3 <41.7 38.3 38.3 37.3 42.8 SO.2 46.8 46.0 53 2 49.7 52.9 59.5 56.5 5.( 1 595 570 58.1 60 8 58 2 51.3 54.0 52.5 .(3.~ <45.1 «.0 44 2 (5.3 «9 37.2 36.3 37.8 

24 59.066.8 82.7 52.759.2 56.1 52.755.6 54.2 43.746.8 -45.2 36.3.w.1 38.3 37.239.0 36.1 40.841.5 41.2 39.04 43.0 4IA 36.7403 38.1 .(.3.551.1 -47.4 -46..04 522 49.4 54.160.3 57.6 54760.1 57.4 55.9590 57.4 51.654.0 52.7 42.8 +t.4 43.5 43.5 ...... 8 «.4 31$.537.4 37.1 

25 58.364.8 00.8 52.559.0 56.1 52.758.7 54.9 «.1 46.9 45.6 37.036.8 37.8 36.737.9 37.3 40.341.5 "1.0 38.7 "2.8 41.1 36.3 <41.4 36.7 .(.3.2 SO.7 47.3 46.053.2 -49.6 54.960.8 58.2 54.359.2 56.9 53.457.6 55.5 51.653.8 52.8 423 «.4 43.2 43.546.2 45.0 36.337.8 37.2 

26 56.584.9 61.0 53.1 58.3 55.9 52.956.7 54.9 45.048 .... 46.8 38.337.2 36.8 37.240.8 39.1 37.2 <41." 39..04 39..04 43.5 "1.7 36.9 <42.3 39.3 42.849.5 46.5 <46.454.1 SO.4 55.861.5 58.9 53.259.0 56.4 51.855.9 53.8 51.453.8 52.4 43.546.6 45.0 "'2.1 45.7 43.7 36.736.7 37.9 

V 57.483.5 60.7 52.959.4 58.3 52555.6 5-4.4 46.048.4 47.4 36.337.8 37.0 38.540.3 39.4 37.240.1 38.9 40.6.(.3.9 42.4 37.942.6 -40.2 42.<447.1 <43.8 48.253.1 50.6 55.061.2 58.6 54.059.5 569 51.1 55.2 53.3 51.4 536 52.-4 45.946.0 47.0 41.042.8 41.7 38.740.3 39.5 

28 fiT.7 M.D 81.6 52.958.5 55.8 53.255.4 54.4 48.049.8 48.8 36.1 37.2 36.5 36.936.7 37.5 39.741.5 .w.7 40.5 «.1 "2.1 36.743.5 41.2 42.1 <4.04.8 "3.3 4665-4.7 SO.8 65.061.0 68.3 56.581.7 59.1 51.1 55.2 53.1 49.351.3 50.6 47.1 46.7 47.7 -4'.7 ..... 1 .(3.1 38.7 -40.3 39.8 

29 56.564.2 61.4 52.058.1 55.3 51.-454.1 53.2 44.447.5 45.4 35.837.9 36.7 36.037.0 36.5 40.842.8 41.8 38.743.9 41.3 40.6 "".2 42.5 46.655.0 51.1 &4.560.8 56.1 56.560.6 58.8 51.355.8 53.4 46.0 SIH 49.3 46.946.4 -47.6 42843.5 43.1 -40.341.5 41.1 

30 57.085.1 81.3 52.959.5 58.4 50.053.8 51.9 "1.9 «.2 43.3 37.240.1 38.4 34.736.5 35.5 "1.542.6 41.9 39.2 "-4.2 <42.0 40.845.5 42.9 47.854.7 51." 55.060.4 58.3 60.1 61.0 56.7 51.<455.9 53.7 48.2 SO.9 -49.-4 46.248.0 47.2 42.845.7 «.5 -41.4421 41.7 

31 57.0 64.9 61.0 54.1 59.9 57.1 41.9 «.8 43.3 35.1 37.0 38.1 40.341.5 41.0 40.3 «.8 42.7 47.8 55.0 51.5 56.161.2 58.6 51.858.1 538 48.8 48.6 47.6 4O.8.0C2..3 -41.4 

min max mean min max mean min max mean min max mean min max mean min max mean min max mean min max mean min max mean min max mean min max mean min max mean min max mean min max mean min max tTl6"an min max","n min max me-an min max mean 

55.869.8 62.8 52.06<4.6 58.0 46.<459.0 54.0 41.95<4.5 46.6 33.3 <44.8 38.1 34041.5 38.2 36.342.8 39.7 34.744.1 40" 3-4046.0 "0.5 37.251.1 "33 40.6550 "7.3 -4"861.5 527 51.861.9 57.5 511622 58.4 48059.0 53.9 42.3523 47.8 41.048.9 45.1 36.346.0 .e1.9 

SOIXCe: Dept. Ash & Game, IFO, Red Bluff 



APPENDIX TABLE 2. Dally water temperature records for Deer Creek at Ponderosa Way: July 1994 - December 1995; The Ponderosa Way area Is used by spring-run chinook salmon for adult holding and spawning, egg Incubation, 

. fry emergence, and Juvenile rearing. 

JUl&4 AUG9<t SEP94 OCT'" NOV 94 DEC 94 JAN 95 FE895 MAR 95 APR 95 MAY 95 JUN95 JUl95 AUG 95 SEP95 OCT 95 NOV 95 DEC 95 

DAY min max mean min max mean min max mean min max mean min max mean min m.x mean min max melln min mllx meiiln min max mean min max mean mln rna)( maim min ffiIl)( mean min max fIlIi.n min max mean nin max mean min max rn.,.n frin max meln min rr.x mean 

thermograph slolen 39.741.2 40." <12.845.1 «.2 41.944.2 43.2 45.0 <19.1 47.0 «.1 49.8 -46.9 5<1.1 57.7 56.1 59.064.-4 81.5 60.366.9 63.5 55.661.7 58.6 SO.955.2 52.9 48.600.7 .(9.7 47.349.1 48.2 

40.341.5 40.9 43.0 ".(.B 44.2 40.8 <\3.0 42.1 45.749.1 47.6 46.049.1 47.7 55057.'1 56.2 59.5651 62.1 60.867.3 64.0 56.362.1 59.0 _ 51.1 55.8 53-4 47.349.1 48.2 41.3 -496 48.6 

41.2 42.8 41.9 42.4 4-4.6 "3.8 42.1 4.(.6 43.1 46 6 48.6 47.5 45.5 48.6 ..(62 52.0 56.3 54.2 59.9 65.5 62.4 61.2 87.3 &4.1 56.8 61.9 59.0 52.0 56.3 53 9 .(5.9 -48.6 .c6 9 45.9 .(7.3 46.'" 

42.1 -42.8 -42.5 -42.8 -450 -4 .... 3 40.5 -432 -4t.8 -466 -48.-4 -47.... "'5.0 -491 -46.7 -49.552.0 SO.3 59.565.1 6t.9 SO.466.9 636 5-4.900.1 57.3 SO.554.1 522 .0.746.0 45.1 460 .u.8 047.0 

-42.80439 043.-4 -430 -4-4.8 «,1 40.8 -42.8 -41.9 -4-4.1 -48.0 "'5.3 -455 -49.1 047.8 -49.1 51.8 50.2 59065.5 62.1 81267.3 6-41 5-4.159.9 56.8 .(g.3532 51.1 «1 -486 45.2 -47.8 SOO 49.0 

-43.9 -45.5 -4-4.5 -43.5 -45.0 -44... 42-445.9 43.7 41544.2 ,(2.2 468 ,(9.6 -48.4 -48.9532 51.1 60.465.7 62.7 61.3669 638 5-4.760.15 57.4 <18.953.2 SO.9 43.7 -46.6 -45.1 48.75(10 .(9.4 

4.(.846.8 -458 42.144.1" -43.2 42.8047.1 45.-4 040.3 «.8 426 -469495 47.7 51.355.4 53-4 59264.9 61.8 60165.5 62-4 55861.2 582 48652.5 505 47.7 49.5 048.5 

-43.7 -45.3 ...... 5 -41.2 -43.0 -42.3 43.245.3 «.2 -42.1 47.7 -44.9 -46.0 50.5 46,2 53.857.0 55.0 59.-463.3 610 56.1 64.2 61.0 55.861.3 58.... 048 .... 52.2 50.2 45.949.1 -47.7 46.~ 48 .... 47.-4 

43.5 «.2 43.9 41.043.2 42.3 "'3.3 -4-4.-4 -43.7 -45.9 -49.1 -47.5 47.850.-4 -48.8 53.857.9 55.... 58.5639 60.8 56.564.6 61.4 55.861.2 58... 46.652.3 50.3 48.7 SO.7 49.7 -48.2 "'7.5 46.8 

10 -4 ....... 460 -452 42844.-4 43.5 -43.5 -45.7 «.5 46.048.7 -47.0 «.1 47.3 449 53.257.0 504.9 57.0 151.5 59.1 58.8639 61.0 55.861.2 58.3 .oW.l 53.2 51.1 48.2 SO.2 49.2 45.346.9 480 

11 -44.8460 45.3 40.1 -42.8 -41.9 43.5 -45.3 -4-4.3 423 -473 4<40 <4<4146.8 4-58 53.<456.3 54.7 55.25\19 57.8 56.8628 59.5 56.181.9 58.9 49.8529 51.3 46.8 -49.1 -47.9 0468 -49.8 46.0 

12 -428 44.8 43.3 37.4 39.8 38 4 -45.0 46.0 -45.5 .. 1.2 "5.7 .. 33 46 0 49.1 "7.2 52.0 54.3 53.3 54.9 59.0 56.7 56.3 62 8 59.4 57.6 63 1 60.1 49.8 529 51.1 -47.3 SO 0 48 7 47.8 50.7 "9.3 

13 -42.343.3 "2.7 37.840.1 388 42.148.8 «.8 42.14-48 42.7 46649.1 47... 50.252.3 51.-4 54962.2 586 57.262.8 59.9 57.963.1 60.3 49.353.1 50.9 48.251.1 49.6 45.148.0 46.5 

14 -41.2 "23 41.8 38.341.7 40.0 43.5 -47.3 "'5.8. 41.5480 -438 48851.3 49.0 49.5 SO.5 SO.O 57.7849 81.2 57.964.4 81.0 588637 60.9 49.8538 51.-4 48.6 SO.5 .(9.4 0(3.7 -48.0 «.7 

1. 39.7 -41.7 40.7 40.143.5 -41.9 43.948.0 48.0 -43545.5 «.5 49.853.2 51.4 50952.3 51.6 59.566.6 628 59.565.5 623 51.762.6 60.2 49.5532 51.3 4&050.0 49.1 «.147.3 -48.4 

1. 41.5 -42.8 "'2.1 "'2.1045.3 43.6 453 -47.8 46.1 42.8 -460 40 SO.4538 52.3 51.45-4.1 52.6 59.966.7 833 BO.163.9 61.5 57.481.9 59.... 49.552.9 51.0 48.750.9 49.8 42.1.(.3.5 42.7 

17 .w.8 "'2.8 41.7 "2.3 46.0 43.9 "'3.5 "'5.9 4-4.8 43.2 46.6 -45.1 SO.9 54 1 52.8 60.866.2 63." 56861.7 59.1 55.8 BO.8 58.1 49.1532 51.1 48.8 SO.7 49.7 41.0428 42.1 

18 replaced 41.2428 42.0 "2.646.0 4 .... 0 42.845.3 «.2 43946.0 450 S055-40 525 61.7 87.6 64.5 55861.9 586 55.881.3 58.3 49.6536 51.8 -49.651.1 S04 42.343.5 "2.9 

1. 39.641.0 40.3 ... 2 .... 43.7 42.8 42.8 "5.9 "-4.0 -41.0 -42.8 42.0 ... 2.3478 45.0 5095<1.0 52.7 BO.600.6 633 56563.1 59.6 56.561.7 59.0 50.553.8 51.9 48.049.8 49.0 <10.842.-4-41.7 

20 39.0 "".0 40.0' ... 28 ......... 43.5 -43,2480 «.3 36.3 -42.1 39.5 45.050.0 47.5 51.35-40 52.8 59.2655 62.3 57964.0 60.8 57.082.1 59.3 49.852.9 51.2 -46 .... --48.B 47.7 39.741.4 ..(0.8 

21 38.5 40.3 39.5 -43.9 "'5.5 4-4.8 "'3.3 -46.8 -4-4.5 39 8 40 8 40.2 48.9 51.4 "'9.2 50.5 53.8 52.6 532 58.1 55.3 59 5 66.2 62.7 59.2 65.1 62.0 57.0 BO.B 58 8 4.9.1 52.0 SO.3 46.9 48.6 -47.B 39.2 41.2 39.9 

22 39.640.B 40.2 4-4245.3 448 435460 44.-4 39.8 "'2.-4 <11.0 -48.652.0 504 SO.9538 52.0 55.2 BO.4 57.6 58664.9 81.8 BO.I64.4 620 56359.5 580 46.049.1 47.5 46.9 --48.9 480 39.241.2 400 

23 37.939.9 38.9 43.745.1 .44.-4 "'2.845.3 43.8 39.742.6 41.-4 48651.4 SO.3 SO.454.0 52.5 57.2626 598 57.964.6 61.0 BO.-466.2 630 5-4.7592 58.6 45.1 --48.6 46.7 46.646.7 47.8 38.840.5 39.8 

2. 39.0 "'1.9 40.-4 41.9 4<18 -43.7 "'3.3 46 0 4....... 40.1 44.1 42.0 48.8 SO 9 49'" 51. ... 54.7 53.4 58.8 63 9 61.1 58 3 64 9 61.5 60.4 64.9 62.2 54.5 57.9 56.1 «2 47.7 45.7 46.2 48.2 047.2 37.8 39.-4 38.6 

25 40.341.7 "'1.0 41.5 -43.7 42.6 4 .... 246.6 "'5.3 40.844.8 "'2.8 46.049.8 47.5 52.955.0 53.8 59.965,5 62.1 583 &t-4 61.3 57.662.8 60.0 54.558.6 56.2 43.748.9 45.3 4(1848.4 47.4 38.139.7 389 

26 39.6 -41.2 40.7 43.5 -45.3 4....... «.2 "'5.7 44.8 "".7 46.0 43.7 45.3 46.8 45.9 51.1 55.0 53.3 60.6 66.0 62.8 57.4 63.9 60.7 55.6 61.2 58.3 54.3 58.3 56.1 «.8 48.S 48.7 44.2 47.7 48 2 37.9 40.3 3!H 

Z7 37.839.6 385 «.646.6 "'5.5 "'-4.446.0 45.3 41.748.0 "3.9 43.9 <17.5 46.0 52055.6 54.2 61.266.0 63.1 57.664.4 61.0 54.7 BO .... 57,4 54.1 58.1 55.9 46.6 SO.4 48.... "2.8 «.-4 43.15 39.941.9 40.9 

28 37.038.5 37.8 45.946.8 46.1 <14.1 45.3 44.8 42.446.8 44.7 "'3.54&.6 45.7 53255.6 54.5 61.065.5 62.8 59.5 filH 63.1 5-4.559.9 57.0 53.255.8 54.3 48.251.1 49.7 "'2.645.7 «.3 40:842,1 41.B 

28 36.9 39.0 37.9 44.2 48.0 45.1 43.748.6 45.3 -45948.4 47.1 53.1 55.15 54.6 60.1 65.1 62.3 60.665.7 63.1 54.1 60.1 57.0 SO.955.0 52.8 -48.B 51.4 SO.O 44.-446.4 45.3 421 44.4 43.2 

30 38.5 40.5 39.4 "'3.3 -4 .... 6 44.2 ~5.7 47.6 46.5 «8 46.7 "'8.5 538 56.5 55.3 60 .... 64.9 62 3 59.9 86.2 62.8 54.5 60.8 57.3 SO.5 54.7 52.5 48.04 51.1 .(9.7 45.1 "7.7 48.5 «.4 45.3 44.9 

31 38 8 40.3 39.5 42.1 «.8 43.5 "'3,9 48.0 -45.8 5-4.757.2 56.1 60.6 66.9 63.4 54.7 60.6 57.6 48951.1 500 42.8 45.1 «.4 

min max mean min max mean min max mean min max mean min max mean' min max mean min max mean min max mean min max mean min max mean min max mean min max mean min max mean min max mean min ITJRX mean min 1l'W.)( mean min max mean min max me.n 

36.9 41.9 39.5 .39.7 46.8 43.5 37.4 46.6 43.-4 38.3 48.0 -43.7 -40.3 520 46.1 44.1 57.2 50.6 48.9 SilO -56.1 5-4 9 67.6 61.7 54.1 67.3 60.8 50.5 63 7 57.8 43.7 56.3 50.3 -426 51.1 47.6 37.6 50.7 «.3 



APPENDIX TABLE 3. Dally water temperature records for Mill Creek at Big Bend: July 1994 - December 1995; The Big Bend area Is used by spring-run chinook salmon for adult holding and spawning, egg Incubation, 

fry emergence and juvenile rearing. 

JUL 94 AUG 94 SEP 94 OCT 94 NOV 94 DEC 94 JAN 95 FEB95 MAR 9S APR 95 MAY 95 JUN95 JUL95 AUG 95 SEP 95 DeTOS NOV 95 DEC 95 

DAY min max mean min mill( mean min ITI3X mean min max mean" min mal( malin min max Iil"an min mal( /Ilean min max naan min max mean min mllx I1l&lln min nun: m"an min max I"n&IHl min rn;ax m!u.n min rOil'):: mean min mil": fTMIan min rna.x mein min iTllli! In&an 

52.563.3 58.0 53.263.3 58.1 51.1 59.5 5-4.8 48.954.5 5U U2 +4.1 43.6 39.640.8 40.2 36.137.9 37.0 38.739.9 39.2 40642.6 "2.0 <l0.6.o14.B 42.5 39,7 <11.9 40.9 43.3541 H,7 45.056.5 5G.2 46661.5 55.0 1,78572 532 45351.8 49.0 .(3.7480 48.1 .(82 ,(7.1 465 

53.263.7 56.7 52.362.1 57.2 Sel.7 58.5 54.3 48.754.9 51..01 39042.8 40.7 39.940.8 40.3 36.037.2 3f18 38,541.7 39.5 39.941.1 40,5 385 <15,9 42.1 39.745.3 41.9 -43.95-45 461 45.958.3 51.2 49.181.7 555 -48.057.-4 53.3 .(5.552.3 ,(9.3 41.9466 44.5 43.746.9 «.e 

54.5 64.~ 59.5 53.263.5 58.0 SO.O 58.3 53.8 48.25IA 4e6 36539.9 380 32.539.9 3-48 36.937.9 37.-4 38.7 -42.3 -40.0 38.1 -40.3 39 . .( 38.6471 429 39647.1 42.7 43.0529 <17.5 46.<1585 51.2 48961.3 55.2 4-9.157,4 53.5 48052.3 <19.7 39.2 «.6 <12.0 .oW.8435 -420 

55.263.9 59.8 53.263.7 58A SO.O 58.8 54.2 «.848.0 46.2 37.840.8 39.1 34.036.5 35.9 37.638.5 36.1 388 <11.9 40.1 38.742.1 40.2 39.6 <17.3 43.<1 <11.246.0 43.2 43.2547 47.8 45.758.5 51.t 48.261.9 552 ,(5354.5 SO.9 <13.950.2 .(7_2 '38.542.6 -41.0 -41.5 -45.7 .(:H 

54.163.5 58.9 53.663.9 58.5 51.3 57.9 54.7 -4-4.249.8 46.9 35.838.7 37.2 38.540.3 39A 37.238.3 37.9 38.742.1 40.1 392 <12.8 40.7 40.84<1.8 428 408 <13.0 419 430 fJJ.7 <161 46.059.5 51.6 -49861.9 56.1 484556 51.8 435493 .re.7 -403.0.9 ,(2.0 45.3 <17.7 ~.2 

52.0 63.3 57.9 52.9 63.0 57.8 SO.O 58.5 54.1 -44.8 SO.9 47.5 35.8 39 2 37A 37.0 39.6 38.2 35.6 38 3 37.0 39.2 -42.3 405 36.3 42A 39.5 403 428 42.2 40.8 46.0 43.2 408 486 <142 oW 8 58.1 51.6 -49.6 60.6 553 ·U.5 56.1 526 <137 ,(9.5 .(7.0 39.<1 -43.7 42.2 +.(..( 47.7 46.0 

53.8 64.8 59.5 527 62.8 57.6 <19.3 57.9 53.-4 38.5 <12.6 40.0 35.2 37.2 36.1 33.3 36.9 35.3 38.7 -12.3 40.5 36.1 -12.6 39.6 38.7 41.2 399 39.9 46.2 43.2 .. 1.9 50.0 453 46.0 58 5 51.<1 46 6 595 5-4.1 <17.8 flU 529 .(3.0 49.1 48.6 oQ 3 -4$ 0 -44.0 U9.w<l 45.1 

55.066.2 60.5 53.262.2 57.-4 46.75l5.7 52A 44.4 51.1 -47.7 37.840.5 39.5 33.335.-4 34.3 35.4 37.0 36.4 39.643.5 <11.0 39.840.6 40.2 37.639.6 386 -41.4 <18.2 445 41.552.3 467 46.6.56.1 50.6 45.558.6 525 <18.056.5 53.0 .0.049.1 4BA <13.2 .(7.3 4·(,9 41.7 +<-8' 435 

&4.164.9 59.7 51.181.3 56.0 51 . ..c 56.5 53.2 ..c5.751.1 48.3 31.641.0 35.5 32.734.9 33.7 34938.5 36.6 38.342.1 -400 37.040.8 38.5 36.1 <13.3 39.7 <lIS 44.8 <13.1 012.354.3 47.8 47655.6 51.2 48.059.5 5-0 .wA 55.3 53.0 .(32 -'19.3 46.1 46.9 48.-4 ~7.6 42.64-5.3 «0 

10 55.065.5 60.3 51.1 61.0 55.8 48.0 55.0 51.1 46.251.4 -48.4 32.737.8 348 33.135.01 34.2 36338.5 37.7 37.641.7 39.6 37.840.1 38.8 37.8464 41.7 408489 44.6 0133549 46.4 <15.7556 SO.1 .w . .( 58.5 53.8 48.056.5 530 +48509 -480 42.~ 46.6 «5 406 ~3.7 42.5 

11 55.065.5 60.4 50.561.0 55.5 <47.554.3 506 44.1 -49.8 48.9 36.93fH 38.2 s.l937.2 38.3 36.538.1 373 37.642.3 39.9 383398 389 403489 -433 -41.5484 <13.8 <142558 0I9a -46.<157.6 52.-4 49.557.6 54.1 450.(98 .(7.9 41.5 -4-5.7 43.7 43.5 -453 4-4.8 

12 55.265.5 60.4 50.-46(1.8 55.-4 46.652.2 -49A 46.049.5 -47.-4 38.7403 38.7 33136.3 34.5 37939A 387 39,4 408 402 37.641.7 396 40.643.5 42.2 39.4 43.2 ,(1.0 -4-4.8547 495 ,(6.658.1 530 50.-4585 5-48 .(3949.8 47.3 ,(53466 46.7 -"2.-445.3 «.3 

13 5-4.064.8 59.6 SO.561.3 55.8 45.3532 49.0 430..c9.1 458 34.037.2 35.6 36.538.3 37.<1 38.039.2 37.5 35A 392 37.1 36.9401 38.] 37.241,4 396 39A -475 43.3 -15.1 58 8 51.5 ,(78 57.9 535 5').5 58 5 54 9 43.3 49.1 48 3 43.7 -H.5 -45.9 .oW 8 -43.2 42.0 

14 55.065.5 602 52.061.7 58.5 469556 S08 -45.9 -46.6 -46.9 33.637.0 35-4 34.9383 366 35637.9 37.4 336387 362 39,4 40.3 39.6 37.0435 403 408 -475 440 <17.1601 53.1 489604 550 51.3585 55.2 42.849.1 463 ·UO 486 45.5 -40.1428 -41.2 

15 55.8 66.0 61.0 51.1 61.5 56.1 -48.8 56.5 52_1 42.1 -46.6 440 32.0 36.9 34.4 36 I 36.5 37 4 37.2 39.0 38 2 34.3 40.1 37.1 37.9 42.6 40 0 376 40.6 39.1 41.9 44 1 -43 1 432 45.1 -43.9 47.7 60 8 53.5 50 0 60 6 .56.0 . 496 572 54.1 44.1 49.8 -47.4 .(3.5 -4-6.6 -'15.4 36 9 .(2.6 39.1 

16 57.066.761.9 51.-461.556.2 48.956.552_5 41.446.843.6 33.837.235.8 37.839.038,3 37.238.137.6 36.340.338.5 39.0442412 37445.341.3 42.149.645.5 43.0496455 47.361053.6 50957.75-4.5 -'19556553.4 44.149.6 "7.3 J,5.7~7.8 -4-8.8 38.74!).1 3~(3 

17 57.2M.761.9 52.061.756.550057.253.3 ,(2.148.043933835.634938,340339.23-4.938.737.037842.3 39939.245.141638542.640.6 -I2.65U 486 -14.1<17.545.7 48260153.1 46856152.1 48.256.152643.749347.1 42.847.345.337_24013$.7 

18 55065.560_4 51.461.256,250.255.953.1 ..cl.5-47.34-4.2 32.535.-433.B 39040.839938.139.738.937.942.840839942.-4.(1.2 37.945.5 ~IA -41552348.6 "4.-449.8463 -49.158553.0 48257.7523 49156553.3 «.8-49.8.(7.745.749.6 <17.0 )9.6<11.5.1,03 

19 55.666.0 61.1 52561.5 56.7 -49.657.2 53.4 42.1 -'17.3 44A 32.535.1 33.4 37.639.2 38.5 37.2396 38.4 38.342.-4 40.6 39.6 -435 -'11.0 37.2460 41.8 <12.3529 47.0 -43.551.-4 4138 -480570 51.9 47.559.0 538 498568 53.7 43.949.1 47.1 42.1 -4$.8 «,3 37.240.8 39.0 

20 58.668A 63 . ..c 51.360.6 55.6 ..c9.S 57.2 53.3 -41.546.6 -43.9 35.639.4 38.1 38.9365 37.7 37.240.1 38.7 37.942.6 40.5 383403 394 37.6439 406 <11.552.3 46.3 42.3536 473 46.959.7 52.B -49.3595 55.0 49.657.0 538 .0.748.6 485 -'11.545.0 ,(3.5 36539.5 381 

21 58,568.0 63.1 51.100 . ..c 55.3 49.657.0 53.0 ..c1.2 <l6.8 -43.7 37.039.9 38.5 35837.9 37.1 38.540.3 39.4 37.643.2 4O.S 37.-'1 -40.1 38.5 37.4 47.1 42.2 -'12.4 51.4 48.5 42.855.6 48.5 47.3595 53.2 50260.--4 558 49.65-5.0 52.8 43.948.2 4-6.6 -'13.746.0 «.6 36.039.0 37.3 

22 58.565.5 61.6 SO.5 eo.1 55.0 49.555.-4 52.<4 42.1 -47.3 ..c4.3 34.036.9 35.6 35_637.6 366 38839.9 39.2 38343.5 "1.0 32.037.2 340 38.849.6 44.0 -'12.6 SO.9 46.3 "3.957.0 496 46.4 59.2 52.6 51.357.7 5-<.9 4625-<5 51.9 .(.0.545.7 43.2 <12.345.3 43.6 37.238.3 37.7 

23 56.566.7 61.3 SO . ..c 59.7 5-4.7 50.054.7 52.-'1 42.147.3 ..c4A 33.336.1 3-4.9 35.137.2 36.3 38.341.5 39.8 38.844.1 41.4 35.2370 36.3 39.9 SO" -'151 <11.952.2 463 "4857 . ..c 501 .(5959.0 52.5 52.261.5 566 -'17.153.8 51.2 39.74-46 42 . .( -41.-4 «.8 (3.2 35.638.5 37.0 

2-4 55.664.8 59.9 50.059.5 5-4.5 SO.95--4.7 52.9 42.347.3 44.7 36.139.2 38.1 36.338.5 37.5 39.640.3 40.0 38.744.8 -41.2 35.640.1 37.7 -406 SO.9 45.7 42351.1 46.1 44.857.6 501 48." 59.5 53.0 50.2586 55.0 48953.8 51.6 39." «.2 "2_3 42_1 «.4 .0.<1 3-4.037_2 35.9 

25 52.2 62.8 57.8 SO.O 59.5 5--4.5 51.1 57.0 53.9 43.2 --47.7 45.5 33.3 34.7 34.2 35.2 37.0 36_2 39.-4 41A 40.3 38.3 43.7 4\.0 356 41.5 38.5 40.6 51.1 ..c5.-4 .(2.3 53.2 46.9 -'15.3 57 <I 49.8 45.5 58.8 52" -'17.8 57.2 53.1 49.1 5-(.9 51.7 39.8 -44.2 .(2.2 <\3.0 48.6 -«.1 3-.(.9 37.0 36.1 

26 52.963.5 sa.3 SO.557.7 54.3 50.557.0 53.6 45.5 -49.1 47.0 33.836.3 350 37.039_6 38.2 34940.5 37.8 39.044.6 41.6 35.6 -42.1 39.0 40.3496 445 41.5 532 46.9 45.757.4 503 46.059.5 52.6 "5955.9 51.7 47.753.1 50.9 -42.347.7 «.6 41.5' 486 436 35.~ 38.3 36.7 

27 54.161.9 58.6 5O . ..c 59.5 54.6 50.7559 534 45.149.6 47.2 35.4 37.0 36.1 37.-438.8 385 36939.0 38.4 39645.3 42.2 369..c28 399 38.1 42 .• 405 43251.1 -48.8 ,(5.355.6 49.4 -15.9603 53.1 -'15355.4 513 4885--<-1 51.1 43.5476 483 38.7 ,(1.2 402 37.43<3.6 38 . ..c· 

28 5-4.7 64.6 59.5 50.0 58.5 5-4.1 52.2 54.3 53.1 48.0 50.9 48.5 34.5 370 35.7 36.3 38.5 37.3 390 40.1 39 6 39.7 45.0 42.3 37.4 439 405 -40 5 439 42.0 423 53.8 47.1 457 57,4 SO.3 48.7 628 554 45.9 55.2 51.2 46 6 51 3 492 . .(3 9 48 2 -46.5 40.6 <1'<1.1 -<2.3 38.3 39.8 38.8 

29 55.6 63,1 59A 49.1 58_3 53.6 50.0 52.9 51.2 -41.0 45.7 43.5 34.9 37.2 36.2 3-4.0 372 35.2 39.-<4 42.3 40.6 369441 40.6 38.7 -'11.5 40.5 41.9545 47.3 44856.8 SO.2 -48.7592 54.2 46.056.1 51.8 H15O.2 47.7 44,1484 46.8 40.8 -4-4.1 42.5 39.<1408 39.9 

30 54.1 6--4.4 59.2 SO.959.7 55.0 47.153.6 50.2 399 « . .f ..c1.9 37.239.7 38.3 33.134.9 3.(.1 39.741.0 40A 37.64-4.4 41.1 39443.5 <lU -'12653.-4 47.3 45.756.1 501 48.0606 5-41 484 StU 52.0 44251.1 482 -'135.(7.8 ,(8.1 42346.0.(36 40.3.(1.9 40.8 

31 53.6 63.7 58.6 51.6 60.1 55.5 40.6 45.7 42.9 33836.7 35.1 38.1 40.3 39.7 38.7 -4".8 418 -428 54 1 -47.4 47661.0' 54." 46656.1 52.3 45.3 ,(9.1 47.1 39.7 <11.7 -40 9 

min max mean min max mean min mal( JTlf:I3n min mal( mean min male mean min m!1l( mean min mal( mean min mal( maan min mal( mean min mal( n)tj3n min mal( mean min max mean min mal: m6an min max mean min max mean min ma-x me;,m 

52.0 68.4 60.0 -49.1 63.9 56.0 -45.3 59.5 52.6 39.9 54.9 46.0 31.6 44.1 38.9 32.5 40.8 36.9 33.3 42.3 38.2 33.8 <15.3 <10.1 32.0 45.1 396 36 I 51.1 41.9 39.4 54 5 4-4.9 40.8 57.6 47.8 44 2 62.6 522 'IS 3 61.9 53.9 44 1 58 5 52.4 39A 52.3 -48 5 3S 5 49.6 4·,q ~.O 47.7 --41.0 

Source: Dept. Fish & Gama. IFD, Red Bluff 



APPENDIX TABLE 4. Dally water temperature records for Mill Creek at Black Rock; July 1994 - December 1995; Adult holding and spawning, egg Incubation, fry emergence, and Juvenile rearing. 

JUL (}.,4 AUG(}.,4 SEP94 OCT 94 NOV 94 DEC 9-4 JAN 95 FEB 95 MAR 95 APR 95 MAY 94 JUtl95 JUL95 AUG 95 SEP 95 OCT 95 NOVes DEC 95 

DAY min max mean min max mean min max mean min max mean min max mean min max mean min mOlx mean min max mean min max mean min ma~ mean min max mean min max mean min max me.n min fTUl)( mean min max mean min mal: melln min rna;;; m&~tl 

10 

11 

12 

13 

14 

.15 I. 
17 

,. 
I. 
20 

21 

22 

23 

24 

25 

26 

27 

2. 
29 

30 

31 

Ther!TlC>Ql1lph s{olan IIft&r 12J9193; 

replaced DecelT\be-r 1994 

min max mean min max mean min max ITIeOln min max mean 

381405 39.-4 -42.143.5 42.7 44,645.-4 45.2 44.248,0 45,7 43.746.0 448 46.655.4 509 48,9 58.5 535 5-4.560.5 590 53.857.7 55.5 50.0534 51.3 47_5496 484 47.349.1 48 . .( 

38.8403 39.5 41.544--4 429 43045.3 44.1 42,847.1 45.0 43.247.7 45.1 47.355,6 51.2 49.6590 5-4.3 552008 58,5 54057.9 558 S025.38 51.6 45,0480 47.0 45.748.6 47.4 

39--440.5 40,0 42346,0 43,7 41.545.0 42.7 43.548,6 462 42649.1 -15,8 45.4 55,0 SO.7 500590 5-4.5 552606 58,3 5·n 57.9 550 50.75-4.1 52,0 -<-3.945.2 45.1 «_t «.8 «.-4 

39.9 -11.2 406 42.6475 44.0 41,048.9 43,3 43.148.7 457 44.8480 46.2 46555.8 50.9 49659.0 5-40 5-(,7006 58.0 52055.2 53.6 48651.3 49.7 42.64-4.8 437 44247.5 45,9 

-40.5 42.1 41.3 42,3 47.3 438 42.3 -16.9 ·43.6 44,8 47.5 464 44.1 46.0 44,9 46.4 51 6 49.0 -49.8 60 1 54,6 56.1 60.6 58,9 520 55,1 538 4-69 50 9 48.7 -43,2 48.0 44.5 47.7 -48 9 48.4 

40.841.7 41,2 42.645.3 44,1 39,7486 42,7 44.246.6 45.7 43,748,0 45.9 435 -496 467 SO,758.8 54.9 559606 585 53.257.0 S-<!8 47.851.1 49,2 43,S 459 4-4.6 47.849.1 4-8.3 

41.542.6 42,' 42.4 45.9 43.9 40.3460 428 42.544.2 433 435493 46.6 44.4 50.5 475 50,059.0 54.3 5·U 58,8 57.0 53857.2 55.4 41.550,7 413,9 45047_5 46.0 46048.0 47_0 

42.'1 43.7 42.9 43,3 45.7 44.1 43.0 44.1 43.5 408 42.1 41.4 4-4 a 498 47.4 44.8 532 -49,1 SO.9 57.2 53 e 52.3 57.2 55.3 538 57.2 55.4 H.3 SO,S 48 8 46.0 48 9 47.6 453 4-6.8 40.0 

41.7 44.4 43,2 41.5 47,3 43.4 40,8 4-48 422 396 45,1 422 450 47.3 46,2 46 2 54 9 50 6 51 6 57.0 54 3 54 5 56 5 56.8 538 57.-'1 55,4 47.3 50 9 {B.g .(8,6 50 5 -49.-'1 450 46 6 45.8 

-42.1 -433 -42,7 40,845.3 426 41.5430 42.2 40.8 -460 4-44 -444 SOO 47.3 475552 514 SOD 55.9 530 545579 585 53857.2 554 487523 SO.l 457491 47.1 4.(,20460 45,2 

42.3 42,8 -42,4 40.5 46 4 430 -41.5 43,5 42,5 44.1 48.9 486 448 482 46.8 46 6 556 51.2 484 55,8 52 i 527 56 3 550 SJ..1 58 6 56.2 .(8.9 51.6 50.1 45.3 47.8 46 5 46 0 48 2 47.3 

42,644.2 43,7 42,44-4,2 43.4 42.144,4 433 44.'" -468 456 4284-4-4 435 489 5--U 522 532 570 55 5 55.6 59.5 572 48,5 5':1.9 494 <\-66 50,0 0(8.3 ... 4.8 48.2 046.6 

"'1.54-4,1. 43.1 38.742.3 409 -41.7 44.1 -430 41.545.3 ,00 42,60\6,9 -45.6 498 58 5 54 0 5-47 57.0 56 1 55.8 595 57.2 .(7.3 SO.7 --4-59 0(82 SO.4 49.0 «.1 45.0 --4-48 

41.2 "2.1 417 36.945.0 386 -42644,1 -43,7 40345.0 426 44148,9 463 52 ° 59 9 55,1 55 2 58 8 57.2 56 1 00 1 576 48,0 51.1 .(9A 473 49.6 4-S.3 .(2.3« 8 43.5 

41,042.8 41.9 37,9 .0\6,6 39.6 41.4 45.5 43 -I 40,8 430 41.8 45.047.3 460 527 60 3 56.8 56 5 59.7 58 5 5--4.9 58 8 56 6 48 6 51.6 49,9 46 8 49.3 48.1 42.1 45.3 43,6 

40.3 -41.9 41.0 39.7 -44.2 41,1 426 "'6,8 ·404,7 406 -48.8 -436 45050,5 482 52261.2 58.6 585590 57.5 5·(7579 560 .w651.4 49.7 480505 -49.1 41.2 -42.1 41.7 

390 -41.-4 40.3 406 "'6.0 42,9 -42,847.5 -45,3 41.544.4 433 46.652,3 49.8 52.9 00 6 56.5 525 56.3 54,6 53.2 57,0 54.9 4-8.7 51.6 50 0 47_3 493 46 2 -40.6 41.5 .(1_3 

41.0426 419 -42,852.0 44.7 -44,145,7 -44,9 41.0468 438 45.953.6 SOD 52,959.5 564 52.7 563 546 54.157.9 55.7 -48952,2 50.2 48.2502 4-90 -'11.5430 42,3 

40.843.7 41.7 "2652.3 44.8 43,245.1 4-4.1 41.0460 44.0 46.4541 503 52056.3 550 54.357.8 562 5--4.1 58.5 562 48.951.-'1 -499 45.9.(.82 47.1 -4034L7-41.1 

39.9 -42.3 40,8 41,042.6 42,0 42.852.3 44.8 41.443.9 42.9 41.5453 43.4 45.753.4 49.6 45.7545 500 51.659.7 556 S58588 57.4 5..(,758.5 5133 48.251.1 495 45.347.8 48.2 ~.9 41.2 40.3 

39.64L7 40,4 4L7 43,5 42.6 42.852.0 45.0 -40,642,3 41.5 40848.0 44.4 46.253,2 49.7 46,6561 5\.3 52.559,5 564 56.759,7 58.3 54.757.0 557 46.S 50."{ 48.9 45.9.(8.-'1 489 39.040.1 39.6 

39.641.2 40.1 42.4 43.5 42,8 432518 45.2 36,340.5 37,5 43.3496 468 48,6523 49.4 48,057.6 52.7 51658.6 55.5 57.0595 582 53.256.1 5.(.5 ~.4 48.8 45.5 46048.2 46.7 39,040.5 3:9,9 

38.141.2 39.6 42.4 43.9 43.2 43,051.3 45.4 37.939.7 39.2 44650.9 48.2 45.7 532 49,4 46.7 58.5 53,5 51.4 58.5 553 57.2613 56.9 52.2556 53.7 439 +96 «.8 -.(5.5.117.3 48.2 3/3,340.1 39,1 

38.5 41.0 40.1 43,0 4-4,2 435 42.6 50 4 45.1 38.8 42.1 40.3 -457 52.0 49.2 45.9 52.3 490 49.1 59,0 5.3 6 52,0 58 8 559 513 6 59,5 57.9 523 55.6 53.7 43.3 46 2 44.5 453 47.5 413.1 37.8 38 6 38.2 

37.9 40,1 39.0 42.8 44.8 43,6 41.7 49.1 -44,5 38 6 430 41.1 45.0 51.6 -48,7 46,0 5-4_1 49,6 49.1 590 53.4 51 8 58 5 55 4 5-4.1 57.2 55.7 52.5 56.1 53,8 42.8 45.9 44.4 45.7 46.6 46 9 37.9 39.4 38.4 

39 8 428 41.2 40.3 43.7 42.3 426 49.1 45.1 39.6 43.7 41.7 44,6 50.2 47.7 46 0 54,5 50 2 498 59.0 53.7 51 -4 58.5 55,3 525 558 5-4.2 52.2 55.0 53.4 4,( 8 .(.8,6 46 6 42.8 4$.9 450 37.9 '40.5 39,4 

40.342.3 41.3 40.343.2 41.9 43348,9 45.7 40.3 -44,2 "'2.5 42.847.8 44,5 48.952.7 499 49.158,6 533 52059,5 55.8 520556 538 52,255.2 53.3 47850,4 48.9 41_543.5 42,"" -40,' -.(1.9 41.0 

39.0 41.2 39.9 42.8 44.1 438 435 46.4 44.8 40,8 45 I -43.3 43.0 48.0 44.7 460 55 0 50.4 496 595 538 5-4.3 61.9 56.1 52,0 55 2 53,7 SO.5 53 2 51.9 48.0 SO.5 49.1 42.8 -46 0 44 S oW.l 41.9 41.1 

37.4 39 6 38.7 -43,5 45.9 4--4,6 40.845,3 43,4 42.8 -45.7 44.2 45.9556 50,5 49158.5 53,4 54.161.9 574 522559 54.0 48,952.3 503 48050.7 49.1 44_248.0 450 41_7 US -42.7 

36.938.8 37.7 44.1 4-48 44.6 42.146.0 44.1 42645.8 44.8 462 5~.7 50.4 49,157.7 53.5 53859.7 57.1 52558,3 54.'\ 487523 50.5 47.750_2 48,8 44.647.7 483 43,S 446 439 

36.9 39.6 38.'1 42,3 44.2 43.6 426 46.0 44.7 -.(6.4 552 SO,6 53800,1 573 52.5587 546 48.0 50 9 49.3 42.8 -«.2 US 

min max mean min max mean min max mean min 1001)( rT)&an mill max mean min max milan min max meltn min ITliIX ml'lan mm rrnl)( mean min m<lX IT>&an min rna::.: mean min ma-x mean 

36 9 42.8 39,8 38.1 45.9 42,2 36.9 523 436 38.3 46.9 429 39,6 520 44.9 42.6 55.6 479 435 59,5 51.-'1 48.4 61,9 55.2 52,0 61,3 56.5 . 48.7 60 1 5-4.8 42,8 5·4.1 48 9 41.5 SO.5 466 37.6 49.1 ~3..( 


